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interference of these cnrrents a t  the intermediate surface 
lireaks up the lower surface, or p ~ r h a p s  even the whole of t h e  
horizontal wedge of clesceiirling stratus, into rolls (or cumnlo- 
stratus stretching horizontally i n  imitation of rolls) whose 
axes stretch from some northerly point to the oppcisite sonth- 
rrly point; tlir exact trend depeiids upon tlie relative strength 
of the iipper nnd lower current. If tlir l o w r  is the stronger, 
the trend will be southeast rnthrr tlian southnest, and ae 
stronger winds are nearer the lowest pressure, therefore the 
trend nil1 vary with the distance from the center of low pres- 
sure nrourtd which these winils and clouds are circulating. 
If this cmter is near a t  hand and bears northwrst from t h e  
ohserver, and i f  it is moving eastward, a i d  especially if tlip 
olmerver's wind is south and t he  lowpr cloud motion from the 
soutli~vret nliile the trend of tlirse CIUIICI rolls, or the perspec- 
tive vaiiisliing point of the lxwallel s t r ie  on the lower surface 
o f  the shert o f  stratus above the n l w r ~ e r  1)e east aiid west. 
then the reginn of heavy cloud niid rain wi l l  prnhably not 
move o r  extend southward to his station, hut passing eastward. 
will pndx~ldy keep to the north of him. If the harom~tr ic  
depression is a long trongh, thew rfilations are riindified and 
the raiii niay reach him. If the treiid of  the nsrfi of  the  roll^ 
is from southwest to nortlieast ;ilid is thrn sooil ol)served to 
c l iang~ so a s  to become northwest and southeast, this indi- 
cates that the clearing region is rapidly appr~aching  with its 
cooler air and that  there is less prospect o f  rain. 

But tis these phenomena are affected hy the topography of 
of the surruunding country, therefore snch rules for \%'SSh- 
ington may not apply strictly to another locality, am1 the 
Editor nil1 he pleased to puhlish such rules as others may 
hare ded wed. 

HOAR FROST ESPECIALLY RICH IN NITROGEN. 
(Trau-lnted from A.  L m c A h T e b t  in Ciel et Terre, XVII .  p 54 ) 

Rfessrs. I'etermann and Graftiau in a nirmoir, pul)lidied I y  
the Acacleniy of Sciences of Belgium, and rntitlecl Rc~searchc~e 
011 the C'omposition of the Atmosphere, deii~oiistrate tlie 
special riclinrss of hoar frost in nitrr)genons compounds, and 
dr:tw attentiou to the important part that hoar frost plays in 
adding to the stock of nitrogmous niatters in the forest, R E  
well as to the purifying influence that  tlie forests exercise on 
a tinospheric air. 

The truly reniarkable richness of hoar frost merits attention as one 
of the interefiting pointfi in the complicated mech:tnism of the circala- 
tioii and rlistrihution of nitrngen throughout the M orltl. The frost 
work which is attached to the branches of trees prekenth to the air, 
a hich surrounds it ani1 is continually renewed, a large surf:ice for the 
absorption of all the soluble hotlies that it carries, awl the isolated treee, 
the plantations, ant1 the forests act like immense filters purifying the 
air that circulates through their foliage, rohbing it of those nitrogen- 
ous combinations which, heing returned to the soil hy a thaw, swve 
again as nutriment to the plantsand thus reenter the vital cycle. When 
one sees the branches of the trees bending under the weight of the 
frost, when the latter accumulates to the point of breaking the larger 
branches, we hhoulil recognize that this represents an appreciable fac- 
tor in the stock of nitrogenous material accumulated in the forests. 

The followiug analyses of one liter of nieltrd frost col- 
lected a t  Gembloux, Bc.lgiuni, are given in the aboVt. work : 

Milligrams 
of nitro- 

gen. 
March 1, 16S9.. .......................................... 5.66 
Januar 2 , l S  m... .......................................... 7. i0  

December 31, 1690 .......................................... 6.00 

Average ......................................... 7.53 
During the severe COld of the nititer 1194-95, h1. Graftiau 

ni: idp f i o i i i ~  fiirtlirr ~ ~ i ~ a ~ i i r e n i e u t ~  for the p u r p o h e  nf  RIBIJ 
taking account of t l ip  c1ii:Lntity o f  frost actually attached to 
the branches. On February 'i, Iretween 9 and 10 a. in., and 

Decemger31, 1690.. ........................................ 9.00 

December 31, 1690 ......................................... 7.03 - 

at  a temperature of 16O C. below zero (plns 3 . 2 O  F.) he col- 
lectecl the frost attached to diflerent species of trees growing 
i n  the arhoretnni of the ngricnltural ii~stitution a t  Geniblonx. 
The l)ranches that were heavily ladeiiecl wit,h frost were gently 
detached and then shaken Over a sheet of paper. The frost 
was then collected in a dish ancl weighed. In this way we 
could oiily obtain a part of thr  frost, thereforr, the figures 
cited helow are the niininia. The quantities ohtained were 
as follows : 

Weight of- 
Burfaceof 

branch. Species. 

Qrame. Qru?im. Sq. C n l .  
C ~ ~ r i i u s  sangiiinea ................................... 2.0 34 
Popiilos alba ....................................... ~ i:: I 3.6 I 36 ..................................... 100 

%I3 
270 

Rihen saxatile. 
Salis alba 
Salis rit.ellina. ...................................... 39.3 

........................................... 

Graftian also weighed 'the frost on an entire shrnh (betttln 
rotirrirlifolia). The culie liiiiitecl hy the extremities of the 
branches was aliout 1.5 meters on a side; the weight of the 
frost was 1.755 kilograms. The melted froet was analyzed 
and each liter contained : 4.0 niilligrams of nitrogen as alii- 
nionia and 1.2 milligrams of nitrogen as nitrates and nitrites, 
or a total of 5.3 milligrams of combined nitrogen. 

This frost of February 7 was not a t  all remarkable, and yet 
we see that its weight exceeded 1 kilogram for each cubic 
meter of space occupied by the branches. In  mature forests 
the I~ranclies occupy, a t  n low estimate, a space of about 
100,000 cubic meters to tlie hectare, and can, therefore, col- 
lect 100,000 kilogranis of frost which represent, approxi- 
mately, half n kilogram of comhined nitrogen, if we adopt as 
the base of our calculatina the sm:~11 amount of frost that 
collected un the hranohes during the serere frost of Felrruary 
7. If, for a n  average, we take 7.5 niiligranis instead of 5, the 
deposit would I)e nearly SO0 granis of nitrogen to the hectare, 
or 7 pciiinds to the acre. 

Frost is sonietinies foriiiecl to an extraordinary aniount. 
It is tlieii capahle of breaking by its own weight branches 
that are 10 centimeters in diameter, which liappened sonie 
years ago in clifferr~nt parts of tlie country. Therefore, the 
qiiaiitity of nitrogen that is given to the soil l)y the frost that 
falls on it is wry  COIIMid6'ralJlP. 

Thme authors, therefore, have with good reason said that 
the frost represents an  apprecialrle factor in the reserve of 
nitrogen w i t h i n  forest areas. If we add tn this the nitrogen 
contaiiied in the raiii, the dew, and the fog, wf' can ~ a s i l y  es- 
p1:qiii why, without any artificial atldition of nitrngen ant1 
wthont  the intcrvention of those plants that serve to fix at- 
mospheric nitrogen, the forest vegetation is a l ~  ays well sup- 
plied with iiitrogen, ancl it also shows how the soil of forest 
areas g r o w  richrr in this elenient which is given to i t  by the 
detritus, or the waste of the forest. 

[May we not alsn suggest that the stunted foliage 011 the 
summits o f  nionntains, fed as i t  is Iiy the melting of frost and 
SIUJW, niay he peculiarly well supplied with nitrogsn.-C. A.] 

ATMOSPHERIC REFRACTIONS AT THE SURFACE OF 
WATER. 

In  response to an inquiry about mirage, the Editor has 
collected the following notes from recent publications : 

Prof. Charles Dufour of Lausanne communicated to the 
Academy of Sciences a t  Paris a memoir, of which Mr. Lan- 
caster ( C i d  c t  Trrre, April, 1896, Vol. XVII, p. 88) gives the 
fo 1 I ow i 11 g sun1 m R ry- 

Albnoinial refractions are often observed on Lake Lrm:tn [i. e . ,  
LnLe C+c.nevn, ~';witzerlantl]. IC tlie air is collier tli:tn tlie briif:we 
water we have conditiuntj favorable for mirage; the path of the cnrved 


